Effect of PCO2-adjusted pH on the neonatal heart during hypothermic perfusion and ischemia.
The effect of pH regulation on the function of the isolated neonatal heart during continuous hypothermic perfusion and arrest was tested in 3- to 6-day-old piglet hearts. Three groups of hearts were perfused from an adult support pig, with pH varied by a carbon dioxide/oxygen gas exchanger and temperature controlled by a heat exchanger. After control function studies were obtained at normothermia with a pH of 7.4, the hearts were cooled over 15 minutes to 10 degrees C. Hypothermic perfusion was maintained for 1 hour, followed by rewarming to 37 degrees C. In group 1 (n = 5), the alpha stat (neutral) model, the blood perfusate was maintained at a pH of 7.4 (calculated at 37 degrees C). In group 2, the alkaline model, the pH was maintained at 7.9, and in group 3, the pH-stat (acid) model, the pH was maintained at 7.0. In addition, the effect of 1 hour of hypothermic ischemia after hypothermic perfusion at a pH of 7.0 was evaluated in five hearts (group 4). After rewarming no significant difference was noted in functional recovery (group 1 = 93% +/- 5%, group 2 = 92% +/- 6%, group 3 = 96% +/- 5%, and group 4 = 95% +/- 2%), oxygen consumption, coronary resistance, lactate extraction, and myocardial extravascular water content. We conclude that neonatal heart function is resistant within the range of this study to changes in pH caused by changes in carbon dioxide tension during hypothermic perfusion and ischemia.